TITLE OF THE INVENTION 


A SHIFT CONTROL METHOD FOR SHIFTING AN AUTOMATIC 
TRANSMISSION TO A FORWARD DRIVING RANGE WHILE DRIVING IN A 
REVERSE DRIVING RANGE 

CROSS-REFERENCE TO RELATED APPLICATION 
This application claims priority of Korea patent Application No. 2000- 
SI 824, filed on Dec. 26, 2000. 

B A CKGRO UND OF THE INVENTION 

(a) Field of the Invention 

The present invention relates to an automatic transmission of a vehicle, 
and more particularly, it relates to a control method for shifting from a reverse 
driving range to a forward driving range of an automatic transmission of a 
vehicle. 

(b) Description of the Related Art 

Generally, in an automatic transmission used for a vehicle, a control 
device performs control to realize automatic shifting into different speeds and 
shift ranges according to selection of a shift lever position, vehicle speed and 
the like. Conventionally, when a shift lever is positioned at a neutral range, a 
driver changes the shift lever to a reverse driving range and depresses an 
accelerator pedal to reverse the vehicle. Then, if the driver wants to proceed 
forward again, he would reduce the vehicle speed or stop the vehicle by using a 



brake system, change the shift lever from the reverse driving range to a forward 
driving range, depress the accelerator pedal, and drive the vehicle in the 
forward driving state. 

A shift control of prior art performs shifting into a first gear or a second 
gear of the forward driving range on the basis of a vehicle speed of driving in 
the reverse driving range, when the shift lever is suddenly shifted into the 
forward driving range while driving in the reverse driving range. 

However, in the case of an extremely low vehicle speed, a shifting 
mechanism (TCU) misrecognizes shifting from R (reverse driving range) ->D 
(forward driving range) as shifting at a stop-state because a vehicle speed 
signal is not inputted, and performs a shifting into an unwanted gear. 

For this reason, the shift control of prior art does not perform 
appropriate shifting along the entire vehicle speed range. More specifically, 
shift shock occurs if a vehicle is shifted into range D while driving in range R. 

SUMMARY OF THE INVENTION 

It is an objective of the present invention to provide a shift control 
method for shifting into a forward driving range while driving in a reverse driving 
range of an automatic transmission vehicle for reducing shift shock that occurs 
in changing a shift lever from a reverse driving range to a forward driving range, 
and to improve durability at the same time. 

To achieve the above objective, the present invention provides a shift 
control method for shifting into a forward driving range while driving in a reverse 
driving range of an automatic transmission vehicle, wherein the method 



comprises detecting a shift lever position, an engine revolution speed, a throttle 
valve opening, and a speed of the vehicle, and performing a shift control 
operation for shifting into a first gear if the shift lever is changed from a reverse 
driving range to a forward driving range and the engine revolution state is an 
5 idling state, and if the detected throttle valve opening and the vehicle speed 
respectively are not more than predetermined values. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and constitute 
a part of the specification, illustrate an embodiment of the invention, and, 
10 together with the description, serve to explain the principles of the invention: 

FIG. 1 is a block diagram of a shift control method for shifting into a 
forward driving range while driving in a reverse driving range of an automatic 
transmission vehicle according to a preferred embodiment of the present 
invention; and 

15 FIG. 2 is a control flowchart showing a shift control method for shifting 

into a forward driving range while driving in a reverse driving range of an 
automatic transmission vehicle according to a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

20 A preferred embodiment of the present invention will hereinafter be 

described in detail with reference to the accompanying drawings. While this 
invention is described in connection with what is presently considered to be the 
most practical and preferred embodiment, it is to be understood that the 
invention is not limited to the disclosed embodiments, but, on the contrary, is 
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intended to cover various modifications and equivalent arrangements included 
within the sprit and scope of the appended claims. 

FIG. 1 is a block diagram of a shift control method for shifting into a 
forward driving range while driving in a reverse driving range of an automatic 
transmission vehicle according to a preferred embodiment of the present 
invention. 

As shown in FIG. 1, a shift control device for shifting into a forward 
driving range while driving in a reverse driving range of an automatic 
transmission vehicle according to a preferred embodiment of the present 
invention includes a vehicle speed detector (Output shaft RPM, no RPM) 50 
detecting the vehicle speed, a shift lever position detector 20 detecting the shift 
lever position of the vehicle, a crank angle detector 30 detecting the engine 
revolution speed of the vehicle, and a throttle position detector 40 detecting the 
throttle valve opening of the vehicle. 

The device also includes a shift control unit 70 generating a drive 
control signal for shifting into a first gear based on the throttle valve opening 
and vehicle speed being not more than predetermined values, after detecting 
the throttle valve opening and vehicle speed when the shift lever is changed 
from the reverse driving range (range R) to the forward driving range (range D) 
and an engine revolution state is an idling state, and a shift drive unit 80 
performing the predetermined shift control operation by controlling hydraulic 
pressure when it receives the drive control signal for shifting into the first gear 
from the shift control unit 70. 

The shift control device for shifting into a forward driving range while 



4 driving in a reverse driving range of an automatic transmission vehicle 

according to a preferred embodiment of the present invention further includes a 
turbine speed detector 60 generating a predetermined control signal by 
detecting a turbine revolution speed of a torque converter of the vehicle. 

5 With the above structure, the shift control unit 70 sends a drive control 

signal for shifting into a first gear to the shift drive unit 80, if the detected vehicle 

„ speed is more than the predetermined value and if the detected turbine 

Ji revolution speed (Turbine RPM; Nt RPM) is not more than a predetermined 

*8 

y* value. 

% 3 

W io Moreover, the shift control unit 70 sends a drive control signal for 

* shifting a speed range from range N to range D to the shift drive unit 80, if the 

jjj detected throttle valve opening is more than the predetermined value, and if the 

iu- 

shift lever is changed from the reverse driving range (range R) to the forward 
driving range (range D) and the engine revolution state is not an idling state. 

15 Furthermore, the shift control unit 70 sends a drive control signal for 

shifting into a second gear to the shift drive unit 80, if the detected vehicle 
speed is more than the predetermined value and the detected turbine revolution 
speed is more than the predetermined value. 

FIG. 2 is a control flowchart showing a shift control method for shifting 
20 into a forward driving range while driving in a reverse driving range of an 
automatic transmission vehicle according to a preferred embodiment of the 
present invention. Referring to FIG. 1 and FIG. 2, the shift control method of 
the present invention will hereinafter be described in detail. 


Firstly, the shift control unit 70 detects the shift lever position by means 



5 



20 


of the shift lever position detector 20 at step 102 of FIG. 2, and it proceeds to 
step 104 if the detected shift lever position at step 102 is changed from range R 
to range D. The shift control unit 70 detects engine revolution speed by 
means of the crank angle detector 30 at step 104, and if the engine is idling it 
proceeds to step 106 where it detects the throttle valve opening by means of 
the throttle position detector 40. The shift control unit 70 proceeds to step 108 
if the detected throttle valve opening at step 106 is not more than a 
predetermined value, where the vehicle speed detector 50 detects the vehicle 
speed. Moreover, the shift control unit 70 proceeds to step 1 1 0 if the detected 
vehicle speed at step 108 is not more than the predetermined value and sends 
a drive control signal for shifting into the first gear to the shift drive unit 80, 
which performs the control operation for shifting into the first gear. 

The shift control unit 70 proceeds to step 1 1 2 if the detected shift lever 
at the above-mentioned step 102 is not shifted from range R to range D and 
performs a predetermined shift control operation. Moreover, the shift control 
unit 70 proceeds to step 1 1 4 if the detected engine state is not an idling state or 
the detected throttle valve opening is more than a predetermined value at the 
above-mentioned steps 1 04 and 1 06, and sends an N — shift drive control 
signal to the shift drive unit 80, which performs the control operation for shifting 
from range N to range D. 

Furthermore, the shift control unit 70 proceeds to step 116 if the 
detected vehicle speed at the above-mentioned step 108 is more than the 
predetermined value, where it detects the turbine shaft revolution speed of the 
torque converter by means of the turbine speed detector 60. The shift control 
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unit 70 proceeds to step 110 if the detected turbine speed at step 116 is not 
more than the predetermined value, and it sends a drive control signal for 
shifting into the first gear to the shift drive unit 80, which performs the control 
operation for shifting into the first gear. 

Contrary to this case, the shift control unit 70 proceeds to step 1 1 8 if 
the detected turbine speed at step 116 is more than the predetermined value, 
and it sends a drive control signal for shifting into the second gear to the shift 
drive unit 80, which performs the control operation for shifting into the second 
gear. 

Consequently, a shift control method according to a preferred 
embodiment of the present invention may perform smooth shifting along the 
entire vehicle speed range when a shift lever is changed to range D while 
driving in the range R by using both a vehicle speed signal used in shift control 
of the prior art and a turbine speed, thereby reducing shift shock. 

As described above, a shift control method for shifting into a forward 
driving range while driving in a reverse driving range of an automatic 
transmission vehicle according to a preferred embodiment of the present 
invention may reduce shift shock occurring in changing a shift lever to the 
forward driving range while driving in the reverse driving range, and improve 
durability of an automatic transmission by preventing failure of parts. 



